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(57) Abstract 

Phcnylctlianoianiinolcdalin derivatives represented l>y general formula (I) and pharmacologically acceptable sails thereof, which have 
potent and selective bronehodilating effects and are highly useful as brunchodilators. wherein A represents lower alkylate: B represents 
amino. di(lo\vcr alkyljamino or 3- to 7-ineinbered alicyclic amino optionally containing oxygen; n is an integer of I or 2: and the carbon 
atoms provided with (R) mean each one with the R-conliguration. 
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( 2 R ) - 2 - (2, 2-y7f i^>v' (l, 2 - d ) - 1 , 3 - v * * +h 
> - 6 - -f AO -2-tKn-lry-N- ( ( 2 R ) -7-t h'n + y-1, 2 , 
3 . 4 - f- h 7 lx K n -J- 7 ? U > - 2 - -f ;u) 7-th7^ K 7.4 g & f#fco 

25 'H-NMR (CDC I 3 ) ( ? p p m : 

1.50-1.60 (6H, m), 1.65-1.80 (IH. m), 2.00-2.10 (1H. m), 2.54 (IH, dd, J=I6.2, 
8.1Hz), 2.70-2.90 (2H, m). 3.00 (IH, dd. J=I6.2, 5.0Hz), 3.30 (IH, d. J=3.4Hz), 
4.20-4.30 (IH, m). 4.82 (2H, s). 4.88 (IH, s), 4.95 (IH. d. J=3.4Hz), 6.15 (IH. d, 
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J=8.3Hz), 6.48 (111, d, J=2.6Hz), 6.62 (1H, dd. J=8.l. 2.6H/.), 6.81 (1H, d, 
J=8.4Hz). 6.94 (IH. d, J=8.1Hz). 7.00 (III. brs). 7.16 (1H. dd. J-S.4. 1.9Hz) 
JtftjfcK: C«] D 25 = + 9. 1° (c = 0. 53. *9J-M 

5 ##f/IJ 2 

( + ) _ 2 - f (2 R) - 2 - f f L2_RJ - 2 - ( 2 . 2 - y * ± jk^ > V 
f i 2 - d J - t. . 3 - 2-± ±2t > - 6 - 1 jkJ - 2 - E K a j rii^d: ^ 1 
7' ^/J - l , 2 . 3 . 4 - f- 1- 7 1^ K n ± 1 9 V > - 7 - ± to 'A' jr v 1 — N . 
N — ^ -7- 't- 7t F7< K 

10 ( + ) - ( 2 R ) - 2 - ( 2 . 2 - y * -f- to ^ > V C 1 , 2 - d ) - 1 . 3 

- -y * y - 6 - 4 ;U) - 2 - Ko + y-N- ( ( 2 R ) - 7 - K n * 
-> - 1 , 2 , 3 , 4-f F7tFn + 7^>-2-^H T -fc K T S K 7.4 
g^rF7tKo77> 100ml L, 1 0^ H/iftgf **7 > •>* ^ -7- ;u X fl, 7 

•f KM 4.2ml ^lfiTCliai> 4mWMB.mmr^mWL/z 0 1ST 

15 U h 'J — rt/T ^ y 11.5 gtO-r F7t Kn 77> 20ml f&tffc&Mlx., Ml- 

K 'ffl^r h7t KD7 7 > 100ml t:f&7> L, ^KirrWITi:, 

5 ^L/E7K^ft-t- h 'J 7 A 7fcv&$C 7.7ml t. 2 - I" n - N, N~ vV^^T-t h 

20 T< K4.2g £JJOx., 2WElt'$-ti:/ct, IWITHvif)^-/ 2.0ml 

;U / X. 9 S - to = 3 0/1 7&fl£ 20ml 4' ?JD X. , ffi Hi Ifc * ^> JR U T*)l>7 r * (7) 
( + ) -2- [ (2R) - 2- [ C (2R) - 2- (2, 2-y^f^>V* 
25 C 1 . 2 - d 3 - 1 , 3 - * y - 6 - i to) -2-t KD^yxf;P] 
75/) — 1 , 2. 3, 4-f F7HFD + 7?l/7-7-{)^ + y) -N, 
N - v ^ f Jl/7-b h T 5 K 4.29 g £W-/wo 
1 H-NMR (CDC 1 3 ) o p p m : 
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1.50-1.70 (7H. m). 2.00-2.15 (III. m)'. 2.50-3.20 (1311. in), 4.60 (1H. dd, J=9.2, 
3.5 Hz), 4.64 (2H, s). 4.85 (2H, s). 6.65 (111, d, J=2.6Hz). 6.74 (1H, dd, J=8.3. 
2.6Hz), 6.80 (IH, d, J=8.4H/>, 6.95-7.05 (2H, m). 7.14 (1H. dd, J=8.4. 2.3Hz) 
lt&fcB£ : . (a] D 2 5 = + 2 8. 7° (c=0. 3 0, 

3 

( + ) - 4 - f 2 - f ( 2 R ) - 2 - f f ( 2 R ) - 2 - ( 2 . 2_n^£jL±Jk 
>■ y ' f 1 . 2 - d 1 - 1 . 3 - : J j ±± > - 6 - ± >k) -2-H K g * -> J- 
flikJ ILLZj - 1 ■ 2 . 3 . 4 - ± Y -7 M K g ± 7/ ? U > - 7 - Y ;U * j£ v 1 

2 — ~7" n -t — N , N - is ' * -I- >i- T -t h T < K eo ft 0 C4 - ( 2 - "7" n -"£ T 
-tr f - )i/ ) ;u * 'J > £ Jf J t\ # # M 2 t W\m U L T . 7' -t ;u 7tX« ( + ) - 
4 - C 2 - [ ( 2 R) - 2 - [ C ( 2 R ) - 2 - ( 2 , 2 - 7 > V ( 1 , 

2 - d ] - 1 , 3 - v ' * +h > - 6 - -f ;u) T < V ] 
- 1 , 2 , 3 , 4 - t- h 7 H K o 7/ ? U > - 7 - f H 4"- > ] T -fc ^- ;U] -t 
>u + 'J > £t#/-_- 0 

1 H-NMR (DMSO-d 6 ). « ppm! 

1.45 (6H, s). 1.60-1.75 (IH. in), 1.85-2.00 (1H. in). 2.35-2.95 (7H, m). 3.40-3.65 
(8H, m), 4.50-4.60 (IH. m). 4.72 (2H, s), 4.75-4.85 (211. m). 5.17 (IH. d. J=4. 1 Hz). 
6.61 (IH. d. J=2.5Hz), 6^65 (IH. dd. J=8.3. 2.5Hz). 6.72 (IH. d. J=8.3Hz), 6.94 (IH. 
d. J=8.3Hz), 7.04 (IH, s), 7.13 (IH. d. J=8.3Hz) 

ttmitlg : (a] D 2 9 =+ 2 7. 5° (c = l. 07, 7?V-;u) 
#%f*!l 4 

25 (-) - (2R) - 2- f 4 -s<> 3 - ( 2 - v ^ £. * '> 

-7- ;M 7i-;H —2 — 1^ h'n^v-N- f ( 2 R ) - 7 - K □ * -> - 1 . 2 . 

3 . 4 - f h 2 K g ± "7 ■» U > - 2 - -f >u) 7-b h 7 ^ K 

^ ^ v >U C 2 — ( 2 - ^ > V )V -t -¥ •> -X. -f ■ ^ ) 7 x — ;u ) . .x — 7- ;U | 59mg 



10 



15 



20 
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h 'J r '7 A I23mg £«2ml K&flSL, Sfflfl ; Ti:|l29 // I & 

j: rj-yK'C'Wi^'dtif'- L , f ^ -> '7 A^^iL/:,, ?JiU±.Tli 

5 fx. 9£»&-> ') iJ Ytl"%H.itiLfoU 7 A ? d-/ h / 77 -i- -(OTM : 

> / Jfift 7fl/> = 2 / .1 )'Cffi^ L , /llltiiO- > ->* >u C 2 - ( 2 - •>* * 

% -> x )V ) - 4 - 7 n "7 x ;U ] -"C - "7- >U 1 73mg £ f# o 
1 H-NMR (CDC I :i ) 8 p p m : 

2.97 (211. t, J=7.0Hz), 3.68 (211. t. J=7.0Hz), 4.50 (2H. sh 5.02 (211. s). 6.75 (1H. d. 
10 J=8.711z). 7.20-7.40 (12H. m) 

s<> : J ;U C 2 - ( 2 y V ^* * v i-f- ^) - 4 - 7'D-t 7 i - J- 
- -r ;U 24.0g ^f}7t K 07 v > 200ml L , 1 .57 ■=£ ^jftS n-7f ^ 'J 

^A^JHt>V&i& 47.0ml ^T^rr>#[fflmT-95t:WTU^lX.^f5:, 15 
15 ftmKfc 2+tfcom&M& •> )\y io.8g co-r h -7 FD7 -? > 300ml 

i$C7 * n- >• #H^T -951CWT H/jn x. . I B#WIRJ& -^/-^ 
200ml .to «£ Tffcmit* +>%Y h 'J ^ A 755mg £JII^Jll X /^o J£J£i££ -35t:"C- 
45 5HM#&. !« 4.70ml fcJjPx., 15 /£@£7fc« + h 0 "v" A 6.9g 

cotK 300ml il^UBxt. Jxi;ii<f&**XEETU?tffi Lfco 
20 tltlffi L . 7Kf^|-«> mXMWL-? 7 * •> * A -e« L £o ifcffiT Uv« £^2: L . 
^fSj^r v 'J 77 y;u4'JO£f4^ 7 A 7 n v h 7* 7 7 f : ^ 

ft^x f- ;u = 3 / 1 )-C-mm L » Vlllticc/) 2 - [ 4 - v JU 3 - ( 2 - 

^ > v * * i/xf ju) 7x^JV] - <>gJ=8fcjL-7-~Jb 19.9g & f#fco 

1 H-NMR (CDC 1 3 ) 8 p p m : 
25 1.21 (3H, t. J=7.1Hz), 3.02 (2H, t, J=7.3Hz), 3.34 (1H, d, J=5.9Hz). 3.70 (2H. t. 

J=7.3Hz). 4.10-4.30 (2H. m). 4.51 (2H, s), 5.05 (2H, s), 5.08 (1H. d. J=5.9Hz). 6.87 
(1H, d. J=8.4Hz). 7.20-7.40 (12H, m) 
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2 - [ 4 --x y -j )i r-i- Jf- -> - 3 - (2 - '< > x )V -X -V- v )V ) 7x-;i/) 

- 2 - t: K n * vfif.egxf- ;w 39.7g &x * / - ;u 40ml \,z%m L , M»Tt: 
2 *i;ir«lt^ h 'J "7 Ayk^nS 57ml =£rftUx.^:ffe, IfiTC I mWz.fcZ-£fz.> 

5 /Kv5tf&, MtKM^ r * v >7 a -e« L /wo i0iTi:il.K*L, MWgo 2 

- [ 4 - '< 'y > : )\y * * v - 3 - ( 2 - ^ > v ;u * * > x -J- ;U ) 7x-^) - 2 
-t Kn^yfflj 35. lg £#/Co 

1 H-NMR (CDC 1 3 ) o p p m : 

3.01 (2H, t, J=7.IHz), 3.71 (2H. t. J=7.1Hz), 4.50 (2H, s). 5.06 (2H, s), 5.16 (1H. s). 
10 6.89 ( I H. d, J=8.4Hz). 7.20-7.40 (12H. in) 

o- [4 -^y i/)Uj-*ri/- 3 - ( 2 — ^ > •>' + i/sz.J-)U) 7x^)1/) 

- 2 - t K a -V- -> 16.3 I g |J i D~ 7 x — 7 7 — 7 — )V 6.29g & X ? 7 

->u 23ml icftl&i&WU SSTH i6H*nn*JcBStL/Jo tfrffiLfc|£&£*>JRffe. 
15 x ? / - ;i/ -e nm h h L > ( R ) - 2 - [ 4 - >• ;u * * ■> - 3 - (2 - ^ >' 
->' ;u * * -> _-c-7- >U) "7 x — - 2 - H K a ->fi£Bfc D- "7 x -^77-/-^ 
& 6.36g & f#/j 0 ( R ) - 2 - C 4 - ^ > V >i- * * •> - 3 - (2 - - > V + 
-V- -> a-. ;w ) -> x — ;u ] - 2 - t K a + -> gfigg D— "7 x — .H-- T v — .7 — 
2.7 1 g =SttK 1 0ml i«.tf«, 1 5ml f)Zi$Ii:|iSL, *l£Jft*BTU I 
20 ?ifc8Mc??i?i£ 5.0mi 1' ))\\ x. 30 L tz 0 Kr&ftiirVM Z ftifo L . W £ f&#U 

K T?5fc8M£. M**H*-* X * v A L /Jo SET UMc & @ iv L > 

(R) - 2- [4-^>v^**y-3- (2-^>y^t*yif;W 7x 

- ;u ] - 2 - t K n * v g£l& 2.2 1 g & t# /j 0 
1 H-NMR (CDC 1 3 ) 3 p p m : 

25 3.01 (2H. t. J=7.1Hz). 3.71 (2H. t. J=7.1Hz). 4.50 (2H, s), 5.06 (2H, s), 5.16 (IH. s). 
6.89 (IH, d, J=8.4Hz), 7.20-7.40 (12H, m). 

(R) ~2- [4 -->';U + 4rv- 3 - (2 ;U^Jr->J--f- >U) 7/ 
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x-»0 -2-b: K d * v IM 2.2 1 g , ( R ) - 2-7^-7-t K n * •> 7 
F7')> ait^S-M i .22 g is «t 0^ > -/ h 'J T V - ;u - l - -f )^ + y HJ 

X ( V :A 7 )V 7 \ X ) rh X * ji 7 /, /\ * +(- 7 >U 7 D * X 7 x - h 2.20g & N , N~ 
->V f^ + J^7 < K 1 0ml Ui8*U lfi»TC h M JL+IVT \ > 1.39ml 
5 £ Jjti x. fc & . 1 2 n m R)S £ ■£ £ ... JjOS a & 7 ^ 'C W L . M <t 

VSfffifc > 'J ^^/nt'ffJW* x a x a -7 h 7 i -(?&fcB?M : -tlftx -7- u 

> Xmm^ *> = 1 / 1 L > (-) - (2 R) - 2 - ( 4 - ^7 v 7 

3 _ ( 2 — x> ^77 yxf'H 7 x~ >u] - 2 - t Ko + ■> -N-((2 
|0 R ) _ 7 _ t k n 7 •> - 1 . 2 , 3 . 4 - 7 h 7 in K n -f 7 * U > - 2 - -f 7 ) 
7-fe h7< K 2.01 g '7717; „ 
1 H — N M R (CDC 1 3 ) 3 p p m : 

1.65-1.75 (1H, m), 1.90-2.05 (III. m), 2.45-2.55 (1H, m), 2.70-2.80 (2H. m), 2.90- 
3.05 (3H, m), 3.49 (1H. d. J=3.2Hz), 3.70 (2H. t, J=7.1Hz). 4.15-4.30 (III. m), 4.50 
15 (2H, s), 4.93 (III, d, J=3.4Hz). 5.04 (211, s), 5.63 (IH. br s), 6.29 (IH. d. J=8.2Hz), 
6.41 (IH. d. J=2.7Hz). 6.59 (IH, dd, J=8.2, 2.7Hz), 6.85 (IH, d, J=8.2Hz). 6.90 (I H, 
d. J=8.3Hz), 7.15-7.40 (11 H. m) 

JtK*«: C«] D 3 ' = +10. 7° (c = 0. 73, /nn*K) 
20 ##f*"J 5 

( + ) - 2 - r ( 2 r ) - 2 - r r czr) - 2 - r 4 > vju** •> - 3 

_ c 2 -/^> -yJkjt^Lk Jz±Jkl 7x^/1/1 - 2 - £ K a 7 ->-i-7- £kJ I_LZJ 
- 1 2 . 3 . 4-fh7bK o ± "7 g 7 7 - 7 - 1 H/ 7 7 7 1 - N. N - 7 ^ 
■f- JU 7* -b h T ^ K 

25 (-) - (2R) -2- (4 -s<> 's>U**is- 3 - (2-^^v^77v 

-7- »w) 7 x - 2- t Kn-t-y-N- ( ( 2 R) - 7- tKa + y-l, 

2 3 , 4 - r- h v t: K o 7 7 ? U > - 2 - 1* ^ ) 7 -fc h T < K l -95g £ 7 h 
? t K a 7 7 7 20ml ic» L , m?ST CIO* )vm& 7 x > v X 7 /I/ 7 ;b 7 i 
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K8M£ 1 .23ml SrJlllx., 3 IftHfJ/jn&iSijlL FU« L , S?f&» H 'J i * y - H/7 i 
> 3.06gWf>7tKn77> 3ml Mix., 9!U 6 I^IKJ/JN^M L /2„ <■-» 

5 maw* •> •> * '/^4'j±tf£tM 7i?D7i> /7 7f- : tatt* -r- 

v y / / 9 y — >u= 2 / i ) t-iia, ( + ) - (iR) -1- (4-^>>- 

;u + 4r->-3- (2 ^;U:-i-4'-v-T.-7-;l/) v.-t — ;u] -2- ( (2R) - 
7 - K D^ry-1, 2 , 3 , 4 - f l-7t y n -j- -7 ? U > - 2 - f ^ T = 7 ) 
.x? y - >u 1.1 og fct^fco 

10 'H-NMR (DMS0-d 6 ) r? ppm: 

1.35-1.50 (IH, m), 1.60-1.70 (1H. m). 1.85-2.00 (1H. m), 2.30-2.95 (8H, m), 3.62 
(2H. t, J=7.2IIz), 4.45-4.55 (3H, m). 5.09 (211. s). 5.15 (1H. d, J=4.2Hz). 6.42 (1H, 
d, J=2.6Hz), 6.48 (1H. dd. J=8.2, 2.6Hz). 6.82 (1H, d. J=8.2Hz). 6.97 (IH, d, 
J=8.5Hz), 7.15 (1H. dd, J=8.5. 2.1Hz). 7.19 (IH. d. J=2.1Hz>. 7.20-7.45 (I0H, m). 

15 8.97 (IH, s) 

Vcmit®. : [«] D 30 =+2 8. 7° (c = 0. 7 8, * 9 S - )V) 

( + ) - ( 1 R ) - 1 - [4 — •"<> ~J %> 'A- * -> - 3 - ( 2 - ^ > ■>* )V t * •> 
-/ - 2 - ( ( 2 R ) -7-bKo + y-l, 2 . 3 , 4 - -r 

20 h7ll Knf7^1/7- 2 — 4 i^T \ J) J- 9 J - ;U I .()8g h7t K07 
9 > 12ml K'»U 1SWFC 5 MTE/KSMb-T- h 'J ^ A jfagffc 936 /.< I 2 
-7'D^-N, N - v r /t -t )\> T -fc H T = K 505mg £ Ml X. 2 H# |!f| JKJ£ & ■£ f& . 
IfiTUyifA/T < >' 315 /.< 1 tJjllx. 30 7>h".Ht^L/2o &J&M'&tHC?k£;toi 
x. . J. f - )V -c Jill tB L . Mdi * "C m ft m . «S * * v A "C 

■C-fflia U ( + ) - 2- C (2R) -2 - C C (2R) -2 - [ 4 > v ^ 
ir * v - 3 - ( 2 - v >i< + -A"- •> jh-7- >u) 7 x. — ;u] - 2 - K n * -> jc-r- 
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;u] r < y ] -- 1 , 2 , 3 , 4-fh7t K o -J- 7 ? V> — 1 - i ^ •* * •> 3 

- N , N- V > ^ T -t h T < K 1 . 1 8g 1- f§ o 
1 H-NMR (DMSO-d 6 ) 3 p p m : 

1.40-1.55 (IH, m). 1.60-1.75 (111. m), 1.85-2.00 (1H, m), 2.35-3.00 (I4H, m), 3.62 
(2H. t. J=7.1Hz). 4.46 (211, s), 4.50-4.60 (1H. m). 4.69 (2H. s), 5.09 (2H. s), 5.16 
(1H, d. J=4.2Hz), 6.58 (IH. d. J=2.5Hz), 6.64 (III, dd, J=8.4. 2.5Hz). 6.93 (IH, d. 
J=8.4Hz). 6.97 (IH. d. J=8.3Hz). 7.15 (IH. dd. J=8.3, 2.1Hz), 7.20 (IH. d. 
J=2.1Hz). 7.20-7.45 (1011. m> 

\tmu£ : C a ] D 29 = +24. 2° (c = 3. oi. 

mmm 1 

( ± ) _ 2 - r ( 2 r ) -?.- r r ( 2 r ) - 2-^0^7-2 - ( 4 - g 

K g ^r- -> - 3 - \l K g j; ■> 7 f: jk 2 * = ;1/ ) - T - ,u 1 Z-LZJ ~ 1 ■ 2 ■ 3 ■ 

4 _ -r ]. ^ K a ± 7 9 V > -- 7 - 4 )V ± 7- v 3 ~ N . N - 2 7 ± jk Z £ b Z 

5 K (fKfrqft 1 ) 

( + ) - 2 - C ( 2 R) - 2 - C [ (2 R) - 2 - (2, 2-v^fM> 
■/ C 1 , 2 - d ] - 1 . 3 - V + + ^ > ' - 6 - i ;W - 2-n K n * v 
717] _ 1 t 2 , 3 , 4 — r- h -7 t: K n +■ 7 7 U > - 7 - 4" ^ ~h' * v ] — N , 
N-y^ f - ;u 7 -fe h 7 < K 4.8 g^rHt: K O 7 7 > 50ml Ui&rt* L > >K<vW. 
WT \Z 1 J&;eM 50ml £ JjU X , 2 N#fSJJ&& £ -£ fco JKJ&atfrtt t- *#tt#T , 
1 MTE/K^fkT- h ') ^ a /Kfgnft 50ml & JJI1 x. T 'M! L WJiT t;fltlft9£l3 L . 
M^l-J&fk 7 1/ > * JJIJ x. "C TM&t) £*>£L /Co o $ £ MEt T I- ift»i&, $e 

raft^T^ y 7°0 Lf;U-ftv 'J * T-'K+'Hiififf^ 7 A 7 D7F/77(- (ffirM'i 
mm : J&ft ^ U 7 /' > ? /-^= 1 5/1 ) -CffiM L, T -t ;U 7 r X (7) ( + ) 
- 2 - C ( 2 R ) - 2 - ( [ ( 2 R ) - 2 - K n -> - 2 - (4-HKa + 
, > _3_ t Kn+y^f )l/7x-)H .x-7- 7 4 7] - 1 , 2 , 3 , 4-7 
F7hKDt7n>-7-0^-ty) -N. N - >' 7 f- )U7-b h 7 < K 3.2 
g iS/:,:w7tJP7 r 7^x? 7 - W/£JB^Tii£i&ft£fT^l!.& 95-98°C 



WO 99/09001 I'CT/.1 1*98/03545 

17 

1 H - N M R (CDC I 3 ) S p p rn : 

1.45-1.65 (1H, m), 1.90-2.05 (IH. ni). 2.35-2.50 (IH, m). 2.60-2.90 (6H, m), 2.96 
(3H, s), 3.06 (3H. s), 4.51 (IH. dd, J=8.8, 3.7Hz), 4.61 <2H. s), 4.67 (2H, s), 6.56 
5 (IH, d, J=2.5Hz), 6.67 (IH. dd, J=8.4. 2.5Hz), 6.75 (IH, d, J=8.3Hz). 6.90-7.00 <2H. 
m), 7.04 (IH, dd, J=8.3, 1.8Hz) 

Jfcficftffi : C a ) D 3 1 = + 3 0 . 7 ° ( c = l . 0 7, ji 9 y - n>) 

mum 2 

io ( _± ) - 4 - r 2 - r ( 2 r ) - 2 - r r ulbj - 2 - e k g * ■> - a - (J 

- £ K g 4r v - 3 - K PjLkjj ^ ~2_^=JkA ^±iLl Z § ^ 1 =_!_■ 2 . 
3. 4 -f F7b KQ + 7 ? U > - 7 - Y jM-jrvJ 21±±ik] ±jkz33 !J > (ffc 
^2 ) 

( + ) - 2 - C ( 2 R ) - 2 - [ C ( 2 R ) - 2 - (2, 2->Vf;K> 
15 V" C 1 , 2 — d ] — I , 3 -y "J" *c*)r y - 6 - 4 iV) - 2 - K o * rt/] 
T 5 / ) - 1 , 2 , 3 , 4-f F7tKnt7H>-7-'01'*-ty) — N, 
N- *>' ^ f- JUT-t h T S KOftfr C) I* ( + ) - 4 - C 2 - C ( 2 R) — 2 — C C < 2 
R) -2- (2, 2 — j< *f- to '~< y V C 1 , 2-d] -1. 3 - > - 

6 - << iU) —2 — t: Kn + vif T < y ] - 1 , 2 , 3 , 4-f F7t K 
20 Dt7?u>- Ji't + v] T -fe -f- HO ;u -i- 'J > £ IE v » , -MMffl 1 t I s ! 
IllLt, 7ti7TX« (+) -4- [2- [ (2 R) - 2 - ( ( (2R) 

- 2 - H KD+-/-2- ( 4 - n Ka + y-3 - K a dr- > y ;u 7 - ;u ) 
xf 7;/) -1, 2 . 3 , 4-f h7t Kaf7j'U>-7-'f«'*# 

> ) T -t JU] ^ ^ + i J > £ {f o 

25 'H-NMR (DMS0-d 6 ) 8 p p m : 

1.40-1.55 (IH, m), 1.65 (IH, br), 1.85-2.00 (IH, m). 2.35-2.50 (IH, m), 2.55-2.95 
(6H, m). 3.40-3.65 (8H, m), 4.40-4.55 (3H, m). 4.72 (2H, s). 4.80-5.15 (2H. m). 
6.62 ( I H, d, J=2.7Hz). 6.65 ( I H, dd. J=8.3. 2.7Hz), 6.69 ( 1 H, d. J=8.2Hz). 6.94 ( 1 H. 
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d, J=8.3Hz), 7.01 (1H, del. J=8.2. 2.1Hz). 7.27 (111. d. J=2.IHz>, 9.15 (111. br) 

'Jt«E*JK: U) D 29 =+ 2 8. 3" (c = i. 59, 
«#'J 3 

s ( + ) - 2 - r (2 r) - 2 - r r ( 2 r ) - 2 - 1- k g ^ -> - 2 - ( 4 - n 

K p 4'- y - 3 - b: K o -A" -> ^ ± JU '7 j. ^ jU ) x f- ;ul 7" s 1 1 - 1 • 2 . 3 . 
4 j£ a ± 2 * U > - 7 - d l[/ ± ± •> 1 ~ N . N - v >< ± jk Z 'b 1' 7 ' 

{ + ) - 2- C (2 R ) - 2 - C ( ( 2 R ) - 2 - H K u * -> - 2 - ( 4 - 
I o £ K n 'V- •> - 3 — t: K a + > ^ ' L ' 7/ .-c — ;U ) .x -7- >U ] 7" i 7 ) — 1 . 2 , 3 , 

4 _ .f. y y t K a -j- 7 ? U > — 7 - i ;u * * •>) - N. N — *>* ^ ^ 7' -b h T 
=■ K 1 54mg £ -x- 9 J ~ 10ml t-If&^U 7 V>l/j§£ 22mg & JJP X. /w ■/ffl&T H 

v&»5-tt^o sm, wmL^uii&^iRL. st* 174- i77°c (onm <r> (+) 

- 2 - C ( 2 R ) - 2 - C C ( 2 R ) - 2 - K n * -> - 2 - ( 4 - t F a * 
15 -> - 3 - t K n * •> ^ -7- ;w 7 j. - >u) J'-f- 7;/) -1, 2 , 3 , 4 - -f- 
h7t F'at7n>-7- 1' ^ 4" 4r -> ] - N , N - v ^ T -fc h T 5 K 0 . 

5 77)bK 1 53mg xWrt- o 

1 H-NMR (DMSO-d 8 ) p P m : 

1.50-1.65 (1H, m). 2.00-2.15 (1H. m), 2.50-3. 10 ( 1 3H. in), 4.47 (2H. s), 4.60-4.75 
20 (3H, m), 4.95 (1H, br), 6.46 (1H, s). 6.60-6.70 (211. m), 6.72 (1H. d, J=8.3Hz), 6.95 
(1H, d, J=8.3Hz). 7.04 (1H, dd. J=8.3. 2.111z), 7.30 (1H, d, J=2.1Hz), 9.25 (1H. br) 
Jttt*ffi : C«) d :, ' = + 1 9. 6° (c = 0. 4 8,*) 

•mm 4 

25 ( + ) - 2 - f ( 2 R ) - 2 - f f (2 R ) - 2 - \L K P j£ v - 2 - ( 4 - 

K n y — 3 — 11 K O^ry^f )l/7.t-)b) XjfTl/] Z § J 3 Z-JL 2 . 

4 - f F 7 1^ l-'pf 7yi//-7-l' 1 — N . N - V * -7- )\> T ± b 7 

U-0. 5f»>£ [Jj^Hi ) 
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7 -? /uj&co-ft ^ ^ n i wxffiMfcmm & m v * , 3 £ m m u l t . m 

155- I58°COO ( + ) -2- C (2R) - 2- [ [ ( 2 R ) - 2 - V. K o * > - 
2 - (4-tKn 4'- > - 3 - t K o * •> ^ -7- Jb 7 x - ;u) .x -7 /U ] 7^7) - 

1 , 2 , 3 , 4-fh7tKot7i'l/>-7-'f^*v) - N , N - ->' > 
5 f - ;u T -t h T 5 K 0 . 5 %&J£ & Wf tz 0 

'H-NMR (DMSO-d 6 ) o ppm: 

1.60-1.75 (1H. m), 2.15-2.30 (III. m), 2.60-3.20 (12H. m). 3.25-3.40 (1H, m), 4.49 
(2H. s), 4.71 (2H, s), 4.83 (1H, del. J=9.7, 2.8Hz), 5.00 (1H, br), 6.65 (IH, d. 
J=2.6Hz), 6.68 (111. dd. J=8.4, 2. GHz), 6.76 (IH, d. J=8.2Hz). 6.97 (IH, d. 
10 J=8.4Hz), 7.08 (IH, dd. J=8.2, 2.1Hz), 7.34 (IH, d, J=2.IHz), 9.35 (IH, br) 
ttmitm. : C a ] D 3 1 = + 2 1 . 6° ( c = 0 . 5 1,*) 

%ffiM 5 

( + ) - 2 - f ( 2 R ) - 2 - f f ( 2 R ) - 2- HKP4r->-2 - f 4 - H 
15 KDJp->-3 - 7x-)l/] xfiij/] 7_l_yj -1. 

2 . 3 . 4 - z b Z £ K a ± 2 g U >' - 7 - -f jk ± ± 'k 1 - N . N — >• > f ;U 

( + ) - 2 - C (2 R) - 2 - C [ (2 R) - 2 - C 4 - ^ > v )V * * y - 

3- + 7x — /U) - 2 - b: Ka-t-yxf ;b) 7' < 
20 y ] - 1 , 2 , 3 , 4-Th7tFnt7^>-7-^M' + y) - N , N 

-y^f >U 7' -th7< K I.l0g -fe «fc 0 s ' 10%^" 7 V 9 A 55mg * ftfi^ 1 0ml 

«»u *mnm%Tiz i6\%mmwLfco *>m*W£r 
7i - (i§ m mm : i&ft ^fb>/y?7-^=io/i) T-»$a l . ( + ) 

25 - 2 - [ ( 2 R ) - 2 - C [ ( 2 R ) - 2 - K n * v - 2 - [ 4 - K n * 
v - 3 - (2-U-nJfyif;i/) 7 i - )U) .x-f- JU] 7 ; 7] - 1 , 2 , 3 . 

4- f h7t Kof7^P>-7-<^t ;J fy] — N , N-y^f ^7-t V T 
5 K 702mg iflfco 
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1 H-NMR (DMSO-d B ) 5 P P m : 

1.35-1.70 (2H, m). 1.85-2.00 (1H. m), 2.35-3.00 (14H, in), 3.50-3.60 (2H, in), 4.40- 
4.50 (1H. m). 4.69 (2H, s). 5.05 (IH. d. J=3.8Hz), 6.59 OH, d, J=2.7Hz), 6.63 (1H. 
dd, J=8.3. 2.7Hz). 6.70 (III, d. J=8.1Hz). 6.93 (1H. d, J=8.3Hz), 6.98 (IH. del, 
5 J=8.1 . 2.1Hz). 7.03 (IH, brs). 9.10 (IH. br) 

Jfcficttffi : C«) D 3 0 = + 2 3. 2 ° (c = 0. 5 6. 



ia>m 6 

( + ) - 2 - f ( 2 R ) - 2 - f f (2 R) — 2 — b K g 4- v — 2 — [ 4 - £ 
10 K □ j£ ■> - 3 - (2-H K g ± v x ± !k ) - — ;u 3 - x - ± )V 1 Z § 7 1 ~ 1 • 
2 . 3 . 4 - f h 2 ^ k g ± 2 * k > - 7 - 1 ;u ±iLkJ - N - N ~ ;J A )V 
T-tYTlYO. 5 7j7_JkM*B ( fP.^^J 6 ) 

( + ) - 2 - C ( 2 R) - 2 - C [ ( 2 R ) -2-HKO+V-2 - [ 4 - 
tKD*y-3- 7.x — ;u 3 J.-*-A>] T < ^ ] -1, 

l5 2 , 3 , 4-fh7tKat77l//-7-i'K+'» - N , N - >= ' * f" ^ 
T-fe r T 5 K 2g &J^9 /- )V 10ml UjS^U 77)1/| 271mg & Ifll X. £ f£ , 
»T!:illH/:c WffiL/j*£S«:>bi|5tL, St* 185- 187*0 

<7) ( + ) - 2 - C (2 R) - 2 - [ C (2 R) -2-cKo-iry-2- [ 4 - 
t KnJfy-3- (2-k KD-ryxf Ji/) 7 .-r. — /l/] x-7-;u] 7 5/] - 1 , 
20 2 , 3 , 4 - f h 7 t K n t 7 U > - 7 - 1' ^ + v ] — N , N ^ 
7-fe FT; KO. 5 7 v l .3g £ f#fc» 

'H-NMR (DMSO-d 6 ) 5 ppm: 

1 .50-1.65 (IH. m). 2.00-2.15 (III, m). 2.55-3.15 (15H. in), 3.55 (IH, t. J=7.4Hz), 
4.55-4.65 (IH, m), 4.71 (IH, s), 6.46 (IH, s), 6.62 (IH, d, J=2.5Hz). 6.66 (IH, dd, 
25 J=8.4, 2.5Hz), 6.74 (IH, d, J=8.2Hz). 6.96 (IH. d. J=8.4Hz). 7.01 (IH. dd. J=8.2, 
1.9Hz) , 7.07 (IH, d, J=1.9Hz) 

itmitm : c a ) o 2 3 = + 2 o . 4 ° ( c = o . 4 9 , tK) 
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mm 7 

5 ( ± ) - 2 - r < 2 r ) - 2 - r r ulbj -2-ekp*->-2- r a - n 

K p^ry-3- ( 2 - £ K a ± > xj; ju) 2 - r - jkJ - r -^~ ^L3 Z_LZJ - l . 

2 . 3 . Kd ± ~7 g U- > - 7 - < JU -t ± v 1 - N . N - y * ± jU 

r -b h z < k o . 5 mm dL 7 ) 

1 H-NMR ( D M S O - d 6 ) <5 pp m : 

10 1.50-1.70 (1H. m). 2.05-2.20 (111, in). 2.60-3.50 (I7H. in), 3.56 (2H, t. J=7.2Hz), 
4.60-4.75 (3H, m), 6.63 (1H. d, J=2.5Hz). 6.67 (III, dd. J=8.4. 2.5Hz), 6.75 (1H, d, 
J=8.2Hz), 6.96 (1H, d, J=8.4Hz), 7.03 (1H, dd, J=8.2, 2.0Hz), 7.09 (1H. d, 
J=2.0Hz), 9.20 (1H, br) 

ttt&itm : C a ] D 2 3 = + 2 9 . 3 ° ( c = 0 . 4 9. * 9 J - A/) 

15 m#. : l 7 2 - l 7 4 "C (&m) m&nMM >u) 

L+j - 2 - r ( 2 r ) - 2 - r r ulrj - 2 - e k g ± -> - 2 - r 4 - n 

K£j > - 3 - ( 2 - £ K_g jr > j-jF- ;b) 7 x^Ji/] T < ./ 1 - 1 . 

2 . 3 , 4 - r b 2 E K n-h-7?U>-7---f ;u --)- ^ v 1 — N . N — v ^ ± ;l/ 
20 T-b fc T g KjlMit (it^l! 8 ) 

'h-nmr ( D M S O - d 6 ) S p p m : 

1.65-1.80 (1H. m), 2.25-2.35 (1H, m), 2.60-3.20 (14H, m), 3.35-3.65 (3H. m). 4.65- 
4.90 (4H. m). 5.99(IH. br s). 6.67 (1H, d, J=2.6Hz). 6.71 (1H, dd, J=8.4. 2.6Hz). 
6.80 (IH, d. J=8.2Hz), 6.99 (IH, d, J=8.4Hz), 7.06 (1H. dd, J=8.2. 2.1Hz), 7.12 (1H. 
25 d. J=2.1Hz). 8.70 (IH, br). 9.25 (111, br). 9.40 (IH, s) 

itmitm : («) D 2 3 = + 2 6. 4 ° ( c = 0 . 5 3, * 9 J - )V) 

n.£ : i 9 3 - i 9 5°c (&m) muitiittm : 3-9 ; 
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(+) - 2 - r (2 r) - 2 - r r llrj - 2 - h kq * ^ - 2 - r 4 - g 

K □ '> - 3 - ( 2 - \l K n ^ ->xf ju) 7 x ^ n/1 J^f ^1 X_LZJ - !■ 
2 , 3 . 4 - jr h g ^ 1'" n ± 2 £ k > ~ 7 - j ft/ ± * v 1 _ N . N - >' j -J- 

5 1 I-I - N M R ( D M S O - d 6 ) 8 p p m 

1.65-1.80 (IH, m), 2.25-2.35 (1H. in), 2.60-2.95 (8H. m), 2.98 (3H, s). 3.05-3.20 
(2H, m). 3.25-3.55 (2H, m), 3.57 (2H, t. J=7.3Hz). 4.65-4.85 (411, m), 6.00 (IH, br 
s), 6.68 (IH. d. J=2.3Hz), 6.71 (IH, del. J=8.3. 2.3Hz), 6.79 (IH, d. J=8.2Hz), 7.00 
(IH. d, J=8.3Hz), 7.07 (I H, dd. J=8.2. l.9Hz), 7.13 (IH. d. J=l.9Hz). 8.65 (IH. br). 

10 8.80 (IH. br), 9.37 (IH, s) 

YtteftSL'. U) D 2 3 = + 2 4. 1 ° (c=0. 52,/^-^) 

(+) _ 2 - r (2R) - 2- r r l2_rj - 2- u-o t>-;?- r 4 - e 

l£ g ^ ^ - 3 - ( 2 - K o ± y --c- -f - >i» ) '7 x — jj/j -T- f; ;ul 7* < / ] - 1 . 
2 . 3 . 4 - 1 b 5 £ K g ± 2 g k > ~ 7 - -f ± ± > 1 ~ N - N ~ 2. - x ± ; i 
TJl±2LA K D-iH^ia (fhfr=l»j 1 Q) 
1 H-NMR (DMSO-dg) 5 p p m : 

1.60-1.75 (IH. m), 2.20-2.30 (IH. m). 2.60-2.90 (8H. m), 2.95-3.15 (6H. m). 3.30- 
3.40 (I H. m), 3.56 (2H, I, J=7.3Hz), 3.95 (2H, s) , 4.70-4.80 (3H. m), 6.66 (IH, d. 
J=2.6Hz). 6.69 (IH, dd. J=8.4. 2.6Hz), 6.77 (IH. d, J=8. 2Hz), 6.98 (IH. d, 
J=8.4Hz), 7.06 (IH, dd, J=8.2, 2.1Hz). 7.11 (IH. d. J=2.1Hz) 

itmitm : C a ) D 2 3 - + 2 6 . 4 ° ( c = 0 . 5 1 . 7K) 
m& : 1 2 0 ~ 1 2 2 V (Utii^i&m : 

mm i 

'KHxHa rt leytK7l« (j$fi 450- 600 g) &i£lfll$C*Ef&> * 
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mii'iLf-io StfSF*&4 - 5ffl**-e3RflT&t>-tirT strip-chai n Srffc'J , 
95 %« 4: 5 % £ £tf 7. £ L A: 3 7 °C 60 K r e b s - H e 

n s e I e i t WL&mtz Ltz^VT. Xl : |*lK£j 1 g L , e 

w ^fi'i £ 51*1 h7> 7, t- i-^-*^L-C. u- 7 f - ¥ v -U t \z mm L £: o it a 

5 ^^coMn^ffl titx* ■< > ( i o " 5 m ) m&T k mim^L xmi l tz» & 

H , 7 + ;u X =r 'J > (10 -5 M) U «fc & Jft^ClfejS^ffl £ -r^Ofi W 1 0 0 

itsj-Di l > 5 o %wm z-ttzmvommzE c 5 0 fit l xsm lk 0 





e c 5 () m (m) 


i 


2 . 5X1 0 _l ° 


2 


5 . 0 X 1 0 " 9 


5 


8.0X10 ~'° 



io tmvn 

IftH a r t 1 e y*)K7 b (M 450-600 g ) <D>bM : *-IStti L , Mag 
n u s & U m C X %m & It o o «ti 95 % CO £ 5 % <7) tv" X £ #r tr S 
£-#X &jI§\LA: 3 7T.OK rebs-Hense 1 e i t L , 0. 

15 5 g CO f i ffi & ^ It o i=l MIX. WJJ h "7 > X T-" _- L - +)• — ar^LT, U 9 

■f-^y i^iAzmmLtzo mmmvazmmL. ^m^n^2 o ®wmz-*tz> t 

$ <0&®i&m. £ E C A 2 o fig LTnf fiifi L fco 





EC A20 fifi (M) 


l 


7 . 8 X 1 0 " 9 


2 


6 . 6 X 1 0 ~ 8 



20 mm 3 
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5 mmw i c r Mim^ <>, x urrait^»^ * 1:10^4 l fc 0 





Wj- ffi (rng/k g) 




1 


2 0 


0 / 5 


2 


3 0 


0/5 


5 


4 0 


0 / 5 
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tzimmw^tft/vx^x <> <t v% 3 - 7 k^oim^t * y a&-c& x n 

(i 1 t tz\t 2 00 *) , (R) e ttfc JSHRfljC^tt R iM^/K^i'- £ 

tfI" ) T" j£ $ tL S7x^^x ? y - ;u r = 7 -7- H y 'J > ii>t#ffc & «fc ^"-r it 6 (7) 

10 

2 . -«!5£ 



HO 




4> a m&B. r )\s * u > is -e * o , bi±7 ;,!; % vf&lft 7- )v df- )\z~r x y 
mi tz u jk* & /v-e v * t t «t v, » 3 — 7 MHcoib«t 5 y &-c* ^ , 
15 (r) imzn fzi&mmi-i* r nm^p/tm^j- z^-t) x-nznzmsfcrn 1 se 

3. it 
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HO 



HO 




CO, 



OH 



N(R) 



~CON(CH 3 ) 2 



Mm 2 mm<r> 7 - »u j. 9 s - >u r < j 7- h 7 ») > s&Wftfc «t ^'-c- tt «b com 



4 . in^RJti 1 > 2 ^ /j li 3 KifcGO 7 x - rt^ * S - )l T is 7- h y 1 j > ilf * 



5. Ml. 2 3 a« 7 x - ^ ; - ^7 5 / r h 7 'J >ii 



15 -»i^(i^t : ^»««t-^lli-^a^-T'l»* i/:fi«fc 



7. Kit ^'Wis 1 i ^ i± ruf 3Jc j* 3#« f - k mm -t s <=o -t b& * ^ j* & 

20 

8. MMMi. 2 ^ i± 3 Eiw 7 x x ^ x ? y - 7 ; / f h 7 'J > ii 

9. 1 x 2 *A:t±3S£|!c<!0 7i-;UjL^ S - )VT X S t Y 7 'J >ffi& 
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I nl. CI." C07C2:<fi/20,C07l)2i)5/185, At>IK:i I/IG5, :u/n:is 
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C A (STN'j , K E G I S T RY ( S T N ) 



mm-rz>tm!f> hnz leak 



;/j -r =/ y - - * 



P X 



P A 



WO, 9 7/3 0 0 2 3, A 1 < IKp p n I«**5t^ f±) 

2 1. 8 . 1997 (2 1. 08. 97) Wf*«04filffl 
& ALT, 9 7 2 0 0 1 4, A 

JP, 9 - 2 5 5 6 3 7, A (+7t^f ISiUft^ft) 

3 0. 9 3 . 1 9 9 7 (3 0. 0 9. 9 7) 

&WO, 9 7 / 3 5 8 3 5, A 1 & AU, 9 7 2 1 7 6 1, A 

J P, 7 - 7 0 01 3, A "J -f ) 

1 4 . 3 ,tf . 1 9 9 5 (1 4. 0 3. 9 5 ) 
& E P ,6 2 6 3 6 7 , A 1 &US, 5 4 8 8 1 5 1, A 
&DE, 6 9 4 0 2 4 6 3 , E & E S , 2 1 0 3 1 1 3 , T 3 
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1-5,7-9 



1-5,7-9 



□ C m*' >*=8 & n fcitt/i* 01 £ ii -c I * 6o 



1. ■/> 

r Lj K5«;W^3RicttjftSr«iia^- >5 A'iRX «fl!l«/:> XiSKW <6 f-? 
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